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S<O0»HR l=5rV>L2 0 «HWfc**Sa*Zi«ft LfcT $ 

y^t-* 1 ?. i-toijy-/K 3-y-f;p-i-en 

^-/k l-eoll;K 3-xf-A— 1-tn'JA-. 

l-'fyFU/k i-e^y^;k 3-y^-i-f 
l -txyi/'-Jk 4-yf-A— i-ty<7 

x-;k l ->f 5 y*V 0 -*A-* 'J 

5 $rH L 6 SSiogittT' $ y >W htih . 
[0026] Qc7)MfamteDco o -fcOUMfc****: LX 

fmkUcmmtmiTbi. w-o^^i^ifca 

/CK^OZfiB^S (D-D) tLTfi. xf-U-y x t' 

rotvy, l, 2-is?v^*?-i'>^ 
l, 2-7i-i/y h'jy^-u-y, rn^-uy, f 



h^yf-i^y, 2, 2' -t'7i-l/y, l - 7f-> 
y, 2-7r-^>-i/i(i^^yf-U->-^iafti)L 

< \ttm\0)mffimzM<nmwmxh *) . $ &t 

X^S. 7"f-^g, y^D^y^S, <yj/ 
AS*fc«7 xXA*3^fl&ft^^#j^^S£# 

ZffltflfA Lrt»ZfI<9« fefi* . fix £><t)Z 

a^a<oft*«fc ^tvy^y, x 

f-i^y-2-**A Hjy^y-3-**A y^- 
uys^t^A x-fi^y^drv, Mjyf-u-y- i , 

3 A v-yo^dMfy- i , 2 < 
y-tfy-i. 2-^4r^. y-fuy-M\ x^y- 
2-^-a huyf-wy-3-f-j}-, fh^^tuy- 
4-^-a >fi/y-/ft. xfkyyf^, h'jy^- 
py-i, 3-xf-^-. rsyy^-py, r^yx^-u 
y, rsyhuyf-uy, rsyTh^y^-u-y. n- 
x^t5 yyf-i-y. N-^yn^^rsyxf- 
uy, N-yf-^r$y h'jyf-vy, N-<y^r 
syf-h^y^-i^y. ^r$yy^u-y. m-witr 
5y. t'xi^yx'rsy. h'jy^i^y^'rsy. n. 
n' -^'y^yf-u-y^'rsy, n, n' -y'7i_ 
^xf-vy-yrsy, n, n' -i/yf-^xf-uyi/r 
$y, N-yf-^-N* -x^h'jyf-L-yyrs 

y, N, N' -'y^lVfYy^^WJTi.JttzM 

N-y-?-;kh >jy f-u y ^'r 5 y ***{f btii . 

[00 27] *feDkQk*»5V^KIS^UT^r8fi^T 

J:t^'O^M^S^SI<'Z^lW^ (D-Q) ttTti. ±IB 
ttz *) ^S^±^OZ^i^oai: P-^l&fP i, L < (i^ 

/l^, v-yn^^PS. ^ys/*;^7tJ47xX;HS 

(f. yf-uy^v. x^-i^y-2-^x, yf-^y 
f-^-, xf-wy-2-^. rsyy^-i^y. r$yx 
f-u-y, N-yf-zursyy^iyy. N-x^rsy 
x^-i^y. N-y^rsy h>)*j-isy£tziZN-7 
i-;l/7S yx^-i^y^coa^W^iiS. 
[0028] -ft^ ( 3 ) T'Jl$ixl>ffSji£fto*y 7 
r4fyfli^ft4fclifl:^5!C (4 ) <9ig£*f<*7.7r-b' 

yfl:^B3<oft«c0SS-*ff s t . d tmnt Mimmor 
)v*ivmxbhi3&<nmt Lxamm . i-tert 
-7f-;u-2. 2, 2-h | jyf-;u*y7r-fe'yt^<4 

1-(1, 1, 3, 3-rh7yf-/W7"^A) -2, 
2, 4, 4. 4-^yy-f VTotf;W-2A5 , 4A& 
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mtiximm. i-te rt-r^-2, 2, 2 

-hVYVi^xyr-tfy. l-y?DM^-2, 
2, 4, 4, 4-'0'?7l>/l/-2A 6 , 4 A 5 -#f 
■i-V (*X7t4£» tt^tl-^)V-2, 4, 4, 
4 - h i/)V- 2 - h 0 Oi/lVKxy* y- D -f 
yT$y-2A5 , 4 A* -^ft^(*A7r*» 

mmft>ti. Dtfmmvb&iSr&mt ixim 

itf. 1-^^-2, 2, 2-HJi^D'O-f-A'* 
X7r-fe>^7t{il-rot^-2 > 2, 4, 4, 4- 
j^?aA.df^-2A 5 , 4A 5 -fifi-is (*X7r 

-try) n^w^ft, Dtfrn^-A-s-c&s^^flj 

1-7*7^-2, 2, 2-h'Jh'-^ 
*A7r^Wil-tert-/f;H2, 2, 
4, 4, 4-^y^X^-U^-2A5 , 4A5 -#T7" 

hh^k<mtLx<,mt\is l-tert-rt^- 

2, 2, 2-MJ (2-7x-;Pxf--;l^) *X7r€ 

y*#wfc*i. Drngmmx-hzMGoMt ixu 
mm. i-jvrat'/\,-2, 4, 4, 4 -r 1-7 7 
x-;p- 2 - h v 7 x -/i/*x7 1 7- 'J r yr s y - 

2A* , 4 A* -*fty(*A7rt»f* i flfl5 

[00293 D#7^3*>'£?*>&$£O0IJJ: L-m 
MtJf. l-te rt-7f-/l/-2, 2, 2-MMh 
^f^X77t'y, 1-(1. 1, 3, 

ivy+iv) - 2, 2, 4, 4, A-^yf^vrnx* 

V--2A5 , 4A5 -tjT-tis (*X7T-£y) ttztt 
l-7x-/L—2. 2, 4, 4, 4 -^yy^yi^M - 
Jfv— 2A5 , 4A5 -/jff V (*X7r**>) 

wft>ti. d#7 x/*is&x't>ii&&<?)mb ixim 

HZ. l-X1->V-2, 2, 2-h'j7i^y*A7 
r-fe'y*tai-tert-7'f/l'-2, 2, 4, 4, 
4-^y? ( l—fy^lVit^i^) -2 A 5 , 4A5 - 

[00303 vtftt-ivimx'h&^vymt ixa 

mili. l-te rt-yf-^-2, 2, 2-MJy-?- 
;l^**X7r-fe'y;*;ttil -^^-;u-2. 4. 4, 4 
-T h V7°P t'^3f- 2 - M> A Vrat'Jli-^ 
•fcXy*y-VT>7$.J-2\s . 4A5 -ijy-^rV 

(*xyT*£y) mffmfl>ix. Dtfi-*y j.;-)Vft 
mX'bZ>iS&cr>mk IX Willi. l-TU^-4, 
4, 4-h'j7x-;H-5f-2, 2-h'^.(hU7x- 

;^3!-*x7*7-iiTyr5y) -2a» , 4A* - 

[0031 ] D tf—W&T S 7 3ST'J> h b LX 

itmili. l-tert-7f;l'-2, 2. 2-MJ 

(^f/krSy)*^77tX 1-(1. 1. 3, 3 

-fh7>(f;l'7'f;l') - 2, 2, 4, 4. 4-^yy 



(>fyrohvPT$y ) -2A5 , 4A* -^^j 

(^7r*'y) . l-te r t-7f-;P-2, 4, 

4, 4-fN7 (yf-^rsy) -2-mj (ywr 

$y)*A7t7-!Jfy75y-2A 5 , 4 A 5 -f] 
fty(*A7rt*y), l-tert-7*f^-2, 
4, 4. 4~rh7 (^yrn^l/TSy) -2-HJ 

(^V7-Dtr;i,T$y ) *x7*7-'j-fy7$y-2 

A* , 4 A* -tiT^rV {X-Xyy*>y) . 1-ter 
t-y^-2, 4, 4, 4-f-h7 (tert-Zf 
^757) -2-hU (tert-7>^7$y) *X 
7 ^ 5— 'J f >7 5 y — 2 A 5 , 4 A5-^x-7-y (* 
X7r-t'y) , l-tert-7f^-2, 4, 4, 4 

-fh5 (ru;i/Tsy) -2-hU (ru^rsy) 

*X7*7-UTy75y-2A5 , 4A5 -ft^is 
(*A7r-b» , l-tert-yfyl/-4, 4, 4 

-hj (y^rsy > -2. 2-t'xcMJ(y^ 

T5y) *Xy*y-VT>7z.y) -2A5 , 4 A* 
-tiri-it (*X7rHfy) . l-tert-/f;P- 

4, 4, 4-hj h yrotvpr$y) -2, 2-t' 
xcb'J (>f vrat/ursy) *x7*7-'Jt>t 

5y) -2A5 , 4A5 -ijfy-V (^7rty) . 

1- te r t-7*f-/P-4, 4, 4-h'J (tert- 
7*^75 y ) - 2 , 2-t'X(hiJ (tert-7f 

^7*$y) ^xy^^-'Jryrsy] -2A^ . 4A 

5 -^ffy'l^rt'y), l-terf-W 

-4, 4, 6, 6, (yf-^rsy) -2, 

2- t'xch'J (yf-^r$y) *x7t7-'Jf>T 

5y]-2A5 t 4A 5 , 6A* -Afi-hV (*X7 
rHfy) . l-tert-7"f/P-4, 4, 6, 6, 6 

-^yy ('f yrahvprsy ) - 2, 2-t'y.ChU 
(>r yrohvi-rsy ) *A7t7-'Jf>'7sy) - 

2A5 , 4A5 , 6A5 -*T7-h'; (*X7r-tf 
y) , l-te rt-7*f-^-4, 4, 6, 6, 6-^ 
y^ (tert-mrsy) -2, 2-h*X ChU 
(te r t-7f-;PT$y) *A7*7-'Jf>-7S 
7D-2A5 , 4A6 , 6A5 -tifi~hV (*A7r 
•fe'y) ^fJil-te r t-7>/P-4, 4, 6. 6, 

6-^yy (yf-;P7sy) -2- C2, 2, 2-bU 
(y^rsy) *A7 r-fe'y- l-^f^D -2- 
C2, 2, 4, 4, 4-^yy (y^rsy) -2 a 

8 , 4A5 -^ftx(*A7r*» 

2A5 , 4A 8 , 6A5 -*T7"h'J (W7rt» 

[0032] Dtfufi&r 5 yat- fc&n&vmt tx 

Itmm. l-tert-7'f;P-2, 2, 2-h'JX 
(^f^7S/)*X77*'y 1-(1, 1, 3, 

3- fYy ^f\/y^)V) -2, 2. 2-h'JX(^'y 

^-;i-7$y ) *y.7r-fefy, i-xf-^-2, 2. 4, 
4. 4-^y?** (yyf-yi'Tsy) -2A& , 4 a 

5 -ijy-y-'J (*xyr*£» . l-tert-7*?-^ 
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-2, 4. 4, 4-f (i^f-/PT$y) -2 

-Mix (&jt+A/r$S) Xxyty-VryT*; 
-2A* , 4A5 -ijf-i-i; (*X7T*£y) , i-t 
ert-7?-/P-2, 4, 4, 4 -f h 7*X ( >M V 

td t'/WT 5 y ) - 2 - 1- y x ( v-i y rot/ur 5 
y) *x7*5-u-fyrsy-2A5 , 4as -#t 

tv(*X7T-tfy) , l-te rt-rf-^-2, 

4, 4, 4— f M3-x (^'-n-y^rsy) -2 

-MIX (x'-n -7^-/1/7$ 7) *X7t7- l JfV 
T$y-2A5 , 4A* (*^7rt» , 

1- tert-yf-^-4, 4, 4-MX(x'y^ 
75/) -2, 2-h'X CMJX < itt 5 / ) * 
X7t7-Ur>T5y] -2A5 , 4A5 -^-ftx 

(*X7r-fc?yK 1-(1, 1, 3, 3-fh?yf- 
;Py^U)-4, 4, 4-MJX ) - 

2, 2-h'X CMJX (i/yf-zl^Sy) *X7*7X 
Dr>rsy;) -2A 5 , 4 A 6 -^fty (*X7r 
-fefy) . i-(i. l. 3, 3-rMy7Vi/7f-/P) 
-4, 4, 4-MX (yf-AX^-;l/7$y) -2, 2 

-hx chux (y^ux^rsy) *x7*7xy 

rVTSyD -2A5 . 4A5 -*ffy (*X7r*' 
y) . 1 - t e r t-yf-/W-4, 4, 4- MIX (5/ 
xf-;P7$y) -2, 2-h'X C MX (y*x?-;U7$ 

y) *x7t7-Uf >rsy] -2A 5 , 4A* 

fty(*X77-fe», l-tert-y-J-yP-4, 

4. 4 -mx (j;-f y ro fcvursy ) -2, 2-tr 
x cmx yroe;i/7sy) *x7*y-yr 

V75y] -2A5 , 4A& -*fty (*^7rt* 
y) . l-tert-7f;l/-4, 4, 4-MX (x 
-n-7^-/l/7$y) -2, 2-h'X C MX (j/'-n 
-7^-757) *X7^7-Ur>-75yD -2 
A* , 4 A 5 -ij^i/ (*X7rh'y) . 1-ter 
t-7*^-4, 4, 6, 6, 6-^>-yJfX (i/yf- 

;P7$y)-2, 2-fx c h'Jx (x'y ^-7i/75 y) 

^7*5-^^5^) -2A5 , 4A» , 6 A*" 

(*X7rh'y) , l-tert-W 
-4, 4, 6, 6, 6-^yy^fX (i/'Xf-;P7Sy) 
-2, 2 -t'X C MX (x'xf-;P7Sy) *X7*7 
-'Jr>'75yD -2A* , 4A5 . 6A& -^r^h 
'J (*X7 7h'y) , l-tert-7^-4, 4, 

6. 6, 6-^yy*x (vM yrnt;W75y) - 
2. 2-t'x cmjx (x-fyroe;w7sy) *X7 

^^-'Jr^ySyD -2A5 , 4A5 , 6A5 
^M (*A7r-b» . l-tert-7*f^-4, 
4. 6, 6, 6-^yy^X (y-n-T'WSy) 
-2, 2-h'X CMJX (j/'-n-rwS/) +X 
7*7-'J7 r >7SyD -2 A5 , 4A5 , 6A5 -ft 
ftMJ (*X7T^'y). l-tert-7"f/H 

4. 4, 6, 6, 6-^yy*x (x'y-j-^7$y ) - 

2- C2. 2, 2-MX (x'yf-;P75y) *X7r 



■tfy-i-4/iy) -2- C2, 2, 4, 4, 4-^yy 
*x (i^f-yi/r$y ) -2A& , 4A5 -ftTi-V 
(*X7r-k>) -1 -4 AO -2A5 , 4 A* , 6A 

5 -#t7M (*A7Tt'» *7t{ii-7x-;p- 
2, 2-h'X (x*y^/7$y) -4, 
-4-7x-;P7$y-2A5 , 4A5 -*f fy (* 
X7rh'y) fiipf^S. 
[003 3] D#5fcV*L6HS«>WR7$yS'Ca4 
*tfe<Wlb LX\mt\f. l-tert-7f^-2, 
2, 2-MJ ( l-bfD'Jy-^) *X7rt'y 1- 
tert-7^-2. 2, 4, 4. 4-^yy (1- 
toy^x/lO -2A& , 4A 5 -*fty (*X7r 
h'y ) , 1 - 1 e r t -7>/W- 2 . 2 , 4 , 4 , 4 - 

^yy (4-W*!i-;i') -2 a 5 , 4 a 5 -#-f7 

y{*X7rty), l-tert-7fyP-2, 2, 
4, 4, 4-^.^y ( 1 - e^'Jy-;W -2 A 6 , 4 
A 5 -^fty (*X7r-fe'y) . l-tert-7'f 

a— 2, 2. 4, 4, 4-^yy u-yf-A—i-h* 

auJx'x/1/) -2A 5 , 4A 5 -*fty ( *A7 r-fe* 
y) , 1-te rt-yf-;l/-2, 2, 4, 4, 4-^ 

yy d--f syyy;u) -2A5 , 4A& -ft^i; 

(*X7r-fc?y) , l-tert-7*f;H2, 4. 
4, 4-f h7 (l-tn'Jy^;H - 2 - M ( 1 - 
eo'JS/x/W) *X7*7XUr>-7Sy-2A5 , 4 
A s -^fty(*X7rt'y) , l-tert-7f 
A--2, 4. 4, 4-fh5(l-t'<'Jy-;l/)-2 
-M ( l-e^ys/ryu) *X7*5xU7 f >'75y 
-2A& , 4A5 -*fty(*Wrt'y) , 1-t 
e rt-7>A~2, 4,4, 4-fh7 (4-^A-* 
!J-;H - 2 - Ml (4-^*U-/P) *X7*7X 
'Jry7$y-2A5 , 4A 5 -ijy-f-i; (*X7r-fc? 
y) , l-tert-7'f;P-2, 4, 4, 4-fh7 

(4-y^/u- 1 -e^^'-A/) -2-hu (4-y 

f^-l-t^7y-;H *X7*yxiJr>7Sy- 
2 A* , 4A» -*fty(*X7rt'y), 1-te 
r t-7*JV-2, 4,4, 4— fb7 ( 1 -A 

- 2-hu a-4 syyy/i') *^7*9-y 

f>'75y-2A 5 , 4A 5 -*fty(*X77-t' 
y) . l-tert-7f;H4, 4, 4-M ( 1- 
tD'Jy-;H -2. 2-h'X CM (l-ho'Jv- 
A') *X7*5- i ;fyrS7)-2A5 , 4A^ 
ffy(*X7rt'y), l-tert-7f^-4, 
4, 4-h 'J (4-^*'Jx/P) -2, 2-h'X O 
•J (4-tWJ-^) *X7* 7-'Jfy7S71 - 
2A5 , 4 A* -a-f-f-v (*X7rHfy) > 1-te 
rt-7f/H4, 4, 4-h'J ( l-^'Jy-/!/) 

-2, 2-h'x cm ( i -h^y-yx^) *x7*y 
xyryr$y)-2A5 , 4A^ -*fty(*X7 
r-b'y) . 1-te r t-yf-^-4, 4, 4-h'J 
(4-yf-/L— l-h^^x/l^) -2, 2-h'X Ch 
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y) . l-tert-^-4, 4. 4-h'J ( 1- 

-fsryy^>-2, 2-h'xth'j (i— fsrvu 

/P) *X7*5-UTVTSyj -2A» , 4A* -x? 
W (*X7rt», l-tert-T'f/P-4, 
4. 6, 6. 6-^y? ( 1 -tn'Jy^H -2, 2 

-txoy d-eo'js;^) *^7*7-';r> 

7*$/) -2A5 , 4A5 . 6A5 -tf-rthy (*7, 
7r-tfy) , l-tert-W-4, 4, 6, 6, 
( -2, 2-h'XChU 

d-wjy^n *x7*7-'Jryrsy] -2 

A5, 4A5 , 6A5 -Jjy-i-hV (*A7t*» . 

1- tert-7"f;l--4, 4, 6, 6. 6-^y? 
(4- J EA*y^A') -2, 2-h'^ChU (4-t/P 

*^.7^5-yf : >'rSy] -2A5 , 4A 
6 , 6A5 -^r-fh'J (*X7rt'y) , 1-ter 
t-7+)l>-A, 4, 6, 6, 6-^y? (A-X-?tl> 
-l-t^v-^) -2, 2-t*X Cb'J (4-*?- 

^-l-t^v-^) *x7t7-yfyrsy) - 

2A5 , 4A6 . 6A5 (*A7rt» 
£fciil-te r t-7-?-/l/-4, 4, 6, 6, 6 
y? ( 1 -toy =J-)V) - 2- C2, 2. 4, 4, 4 
-*ty* ( l-tro'jy'X/l>) -2A5 , 4A5 
+is (*X7rHfy) -l-'f^J -2- C2, 2, 2 
-HJ (l-toyy-;W 7^X7r-fe'y-l— f;w: 
-2A5 , 4A5 , 6A5 -j)7-+YV (*X7r-»r 
y) ^W^til.. 

[0034] zt>izm- VAsWiTtnttdimzz-m 

hW&nmb IXteMUi. 2 - ( t e r t -7^-/M 
$7) -2-^f-;UT57- 1 . 3-&*+fr-l. 

[0035] ttzDbQbtfis.wzt?&ixmmzm 

&LX^&i§&<r>mtLXimHf. 5, 7, 1 1 -h 
y^f-7W-l. 5, 7, 1 1 — fh571f-6 A5 -* 
X7rXtfn C5, 5) (6) -xy. 7 

-xf-/l^-5, 1 \-V*1r)V-\ , 5, 7, 11— f 
b 57^-6 A* -*X7r^to(5. 5)>>yf* 
-1(6) -xy. 6, 8. 13, -MMfTl'-l. 
6. 8, 1 3-xh7Tif-7A5 -*^7rXto 
(6, 6) h'Jr^-l (7) -xy. 7-^^;P- 
1, 7-5W-5, 1 1-S***1f— 6A» -*X7 
rXfo C 5, 5 D ^y-f^-l (6) -xy. 7-7 
f-;U- 1 , 7-^7^-5-^-9-- 1 1 — 7-7- 6 A 
6 -*X7rXto(5, 5] -7yr#-l ( 6 ) -x 
y. l-tert-Zf/Nsy-i-^wsy 

-1, 3-y'*7,7r-2-7ir*-3, 3-y'7?-/l— 

2- >-^n^sdr-fey6A5 -ta77AtD-(5, 
5) ^yrtf-l (6) -xy^£<il -y'7?-/iyr$ 



7-1- (2-y'7^7P7$7-2, 2-b'J7?-yy 
y'7i7*X7rt'y-l-^fyl^) -1 A» -*X7r 
-2,6- y'7-f- 1 - y? n^df-fey^W^n 

[00363 £fc£artX7r*yfc£»tf>-&j8ffitt, 
x^. 7-;k 7-W7;t ^^7^^-^ 

boy'xy 3y^yKjr*fS7? ryxttj 

SR. 1 9 7 23? (H.R.Allcock.Phosphorus-Nitrogen Co 
mpounds, Academic Press 1972)££{i7W WvH>' y 

jL^y'y^- rtt'jfv ^5- t?-x? 

7hy^Aj 38^10^-1214~1 226i:i99 
0^ (Reinhard Schwesinger.Nachr.Chem.Tec.Lab. ,38 
(1990) , Nr . 10. 1214-1226) *5 J: WVH* yj< 

y'ytf-ffi. ^Svyj. ^ytf j 127^243 

5~24 5 4M1 9 9 4^ (Reinhard Schwesinger.Che 
m. Ber. , 1994, 127, 2435-2454) & ftp L < E»$*VCV* 
S. Witf, l-tert-yfyk-2, 2, 2-h'J 
7y^*X77*yii. -tfBx-f^. 7-;k T-)Vn 
•vtmmi 14XI=*&h.TVi&J:3lc, X-T-/U+. 
h »J 7 y /1-*X 7 4 y 1 1 e r t - -H-iV7 y* K £KJS 

;W-2, 2-t'X (y*7?-^7$7) -4, A- : J*Y 
dfy-4-7xX/P7S7-2A5 . 4 A» -fjT^J 

(*x7T-e>) itmsni i5mzijkztix^h±o 

IC. t'X(y>WS7)?oo*7,7^i:7x- 
/W7y'b'£KJ££-ti\ ov%T'byx^-;l/7y ; &X'7i> > 7 
y'h'tKie^-tfTit^nS 1 -7i-;P- 2 -7xK- 
2, 2-h'X (y*7f-;U7$7) *X7r-t?y£. 
t^*> hdfv7xX;l/757*X7^yfcRJE$-(i:&^ 

[0037] fcJtSft?? 1 * ( 3 ) T'^§^l»fl: 

^ftifcli-ffc^ (4 ) •CSSn&lSO+O I . mfcj; 
^n(i^it-?-'ix0^^(i3OT^iEco^5-^-r. if* 
L<tt0*fcli2JaT<0jE««RT<b*. £*)#£L< 
it 1 . rafcilXn^Wlfftlh^f, (2.1, 
1) . (1.1.1), (1.1.0). (1.0. 

o) ttdt (o.o. o ) ^mtmtm^^ht^ 
<mx'h&. 

[0038] ( 3 ) xmti&xxy r-eyfcUr 
fcifcttftSSC (4 ) T-^$ilS*X7rHfx^A^ 
+<0D*'*. ft»«fl»l^t2 0OUtfly|c3iaS, 
Rl*^L2 0fc£tr7A'3*S/*, jWR»6*V^L2 
0^tf7x7^yS, ^ftl^rV^L2 0$-*tf-a 
JS757a. |3iat>L<(iSStf0^*Sl=5rv^L2 0W 

mwmx-h&LWtfiitLK. =5r*>ft>, D*>*. Mitf 
y*>f-;P75 7. y'xf-/U7$ A ^f-;t-x^u75 
7 . y'7o h*yl/7 s 7 . ^ f/P7*n f;P7 5 7, *M V 
7oe;U75 7. ^'7^757. ^^7f-;P75 
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y. ^yyf-;PT5/> ^-sec-/ws/f 
nasi Lstr s y mtstvmta 1 - en y s/x/k 1 
4 - y -)vmv> 5^ie mmttr s y 

s y * fciixx^r 5 y 3&»4,aw <ti zasar s y a 
[ o o 3 9 1 ttz. mma& ( i ) , 

( 2 ) . ( 3 ) feJWfcspaJi ( 4 ) *<0Qli, ffl 

*tf, y^-;k if;k rot/k ^VTntVk y;i/ 

VA^f-yk A V 7*f-A\ sec -7>7k tert- 
7*f7k "^f^k ^tf^fvk "vJfS^k 'vrf- 
yu, *y?7k tert-m^, y-;w^^(irv 
a^ssrr l L l 0(07/^yH* 5 »i l\\ 
[004 0] itz. fls*w < 3> ifctt-ffcsau) * 



<r>, *)Lmft<n>zm<n>m (d-d) t LTfcL $?2L 
<tt. xfi/yy7sy. huy^-p-y^rsy^^Ji 
r h ?y f-i^y^r 5 yo-ffl^g*K?fc:yf-A'£a 

[0041] ftSW (3) SfcUtfiSfcSU) 

Q) ktxn. mi<u. r^Jt^vv, rsyx 

£ fclixf- A-«#SM UiUfWON -y f-A* fclixf- 
A— a - T 5 y r A-* W >-gt'& & . 
[0042] ^tih<r>*Z7 rHf y-ffc^BiifcUfiStt* 

ftcOd*>. l-tert-T'f^-2, 2, 2 -MX 

( ^y 5 y ) *X7 r -tfy c-fb^st ( 5 ) ] 

[0043] 

[ftll] 

CH 3 



H a C- 



-CH, 



N 



(5) 



(HjCJjN— P— N(CH») 2 
N(CHj) 2 

. 1- ( 1. 1, 3, 3-?Y1*Wf+fr) -2, 
2, 2- MIX {i?*1-)V7$y) *X7r*£> Ut¥ 
S (6) 3 

[0044] 

Hfcl 2] 



H 3 C, 
CH, 



H,C- 



CH 3 
CH 3 



N 



(6) 



(H»C)2N — P — N(CHj)2 

. i-xf-;p-2, 2, 4, 4, 4-"<.yy*x (j/'y 

^T$y) -2A& , 4A5 -^ffy(*X77*' 

y) cfls*a (7) 3 

[0045] 
HU3] 

C 2 H 6 

N(CHj) 2 N 

I II 
(H 3 C) 2 N— P=N— P— N(CH 3 ) 2 

N(CHj) 2 N(CH 3 ) 2 



(7) 



, l-tert-W-4, 4, 4-MX(>-'yf- 

;P75y) -2. 2-ex cmx (>-*y^rsy) 
*x7*5-'Jryr5y] -2A& , 4A^ -#f-*- 

x (*X7r*» Mfc3W (8) 3 
[0046] 
Hfcl4] 

CH, 

H 3 C — CH 3 

N(CHj) 2 N N(CHj) 2 

I II I 

(HaOaN— P=N— P— N=P— N(CH 3 )j (8) 

N(CH,) 2 N N(CH,) 2 

(H 3 C) 2 N— P— ^CHj), 

NtCHa), 

, l-(l. 1. 3, 3-rb7y^7 , f-;P) -4, 
4, 4 -mix (io<^/iyr$y) - 2, 2 -fx 
yx (v*y^/r$y) *x7^7xyryrsy3 - 

2A5 , 4A5 -^fty(*A7rt» Cft^ 

(9) 3 

[0047] 

[€15] 
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H,C- 
N(CH^ N 



CH,CH, 
CH, V-CH, 



(H 3 C) a N — P=M— P— N=P— NfCHafe (9> 



N(CHa)j N 



N(CHJ 2 



(H,C) a N— P— rKCH,), 
N(CH,) 2 

, l-tert-^-2, 2, 2-HJ (1-tfo 
•J rHfy C-ft^ (10)] 

[0048] 

[ftl6] 

CH, 

H,C — CH, 



0+0 
o 



(10) 




4fctt7-xf*- 5, 1 l-^f-zP-l, 5, 7, 
1 l-rh7T-f-6A5 -^7rxen(5. 5] 
*7Vri]- 1(6) -iy C*fc?« (11)) 

[0049] 

[•ffcl 7] 

H3C C9H5 

1 1 

CN N- 
y > <«> 



[0050] *»«W*ffiOi3V^Ttt, «I*l*><0*77 

[005 1] *»»0:&iST*tt. ±i£<OvStt*»rt:-&tJ 
k 7 y *>it&fa<?)lF{£TI,ZTJi'* Vy**isYtt, 
i&aZm^ZitltiK S£l±?gtt**{fc£ftk 7 r 

7r-fe-7Alg£|£TPIft-f *. *£"C-Ji» iSIS** 

ft^ft t 7 r -tf yft£»a»&iStt**ft:£fttf>*.x 
7THf-^ffl*8B4icff9. £ft.£JBwt*^*B»& 

*fc£*k rai4 fctt*w^iStt**fl:£»#*£Rffi 



*:Hfc^kfr6iStt**ft£«*>*.X7 r -fe-^AJg 
WCWRWi*^. iMMi, *X7r-fefWfc 

#-50-15 o'cnm&mx-zmzith. *nt* 
1 1 < mmm^rzmzmiiKmzm^& zti>x-z 

[0052] *wm-Hmx'\s.. 2my±<?>T)v*v> 
tt^Ffc-gtoimmtizttx-zi. mwmv* 
vy**yYik$M*mizmixm&z^ht, -e 

tihcWtsmnKfc&omz ti^, jaw*?;^ 
fto^tt^i . wiarsi 1 awvwri' sorts' n-fte 

* >- Hftd«tM^S*4 k 2a«<7)7o -y ? ££tf7 

y** is Yit&foem&m®:. st* jc^a 1 a^r;w 

i k fc J: 0 £2ti?)7o -y 7#S^*#f*fc*i4 . 38 

Tiv* \sy**y Yft&M k LT 7d y** 
^YUXX/xi-uy^^^YimmzM^itX . *y 
ra^yy^i^Y {JWH,:X»tti/7u\£\sy) k 

7o -y 7 &&tf 7n y 7#££fc£13* Z k (iff 4 1 

[0053] 7/u*uy**i/Yte&fa<7)mmmii. m 

1 t/l'fcSt LT , 4fciStt*5IHfcaft*>*X7 r 

i&%<ry&ft<r> 1 -t/Wcfcf LT. 2 . 5 x 1 0 5 *;USIT 
TfcO. $J4L<«i2~l. 0X10 5 t;W)KHT* 
0, «k'9if4U<{i4-5xl0 4 */K*>«HT*4. 
[0054] *77 r HfVfc£ft4fclii8tt**fc£ft 
c7)*77r-b'^^A^<7)<£fflMk LTJiftfcfMRSiii 
icDTJi&v^ TlV^vytti/Yft&fa 1 *;Kc*f 
LT. a*. 1X10- ,S ~5X10- IJ E/1'T*&»K 
4L<til xi 0" 7 ~1 x l Q-t^/W&mX'hh. 

[0055] a^iagti, ftffl-f mm. mmaxv 
%mnfm±wimzx*)-®x'ii%^fi < . mm 50 
'cmrx-b *) , if 4 L < u 1 o-c- 1 3 or s «t 

L<i±50T~l 20iCcoeHTS)S„ 7WVy^ 

mcomm^MtwmizmztmLx-mx'tt*^ 

*^ a^Rffi^EETlk LT 3 0 k g/c m* (ffi» 
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E» £ITH«) WTT'fcO, $f2L<{£0. 1-1 Ok 
g/cm ! „ J:»)tf*L<ttl~5kg/cin* <9&B 

#4 0 BfrHUaTT* 0 . ISF4 L < U 3 0 B«BiaT, X 0 
#£L<te0. 5~2 4B9ffl^)l6HTft&. 
[0056] 1WMtiimz*Stth*X 7 r *£>it&to 

tut*. mst&<?>mmcr>nmzn®?z>tct'cr>m? 

[0057] ^m<ryjmz^X\t. SttftSft* 
*. *z7T*vfc^&tz\$&m.mtt.%'®i<7)*x7 

mm-t&zbi>?z&. m-th^mm tx 

Ji, ^y?y. M 1 -^ 'vr^y^fcti^a-M-if 
aBUfcfbk** ^'xf-/|,x-T/k i^-tf-yifcJir 

bhX'ZZ,. 

[0058] *mcOffi;XftC>tlZXV 7IV*V>* 
* ~s H Ji*<94 4 # 'J W ? y 7 * -A ^i7X I- 

Hie*. *«B8«4fc{i*ofi^»rrft»*<o« 
[0059] 
ISStWIl 

3 0 0m 1 C9*-b?l'-7*£, 2 54 5U j e;K0^l> 
-fe'JyfcO. SOSU^/POl- (1, 1, 3, 3-r 
h7^f-;^f-/P) -4, 4, 4-hUX (j^f-zPT 
57) -2, 2-f* ChUX Wf-yPTS/) 
7t7-'Jfy75y) -2 A5 , 4 A 5 -tiri-is 
(*X7T*'y) cm(7). FlukattU.61 

max 3 . okg/cm' ( ie«E. arm > 

S-ftoio^W^tt^L^*^, R£i&£l OO'C-C 
17. 5BSIS*£$i**:. *K»«358 (KOHmg 



[0060] 0S&0I2 

hmw 1 1 n tisauc. * y y t lt*k 

7 CD* y * * i/7n tV y h U ( KIT h U 

Ak«») L"C 5 0 5 yt/l-fc 0 . 5 0 5 U 

4, 4-hUX(> ; 
*<f-)VT$.J) -2, 2-t'X C MJ* (i^f-zPTS 
/) ^7t7-'Jfy7S/] -2A5 , 4A* 
r-^ (*X7r**y) CftS 6 * (6) . Fu 1 ka# 

H. JaT*MB D £ttii*. XttffllfcFHRe 
LTTotUy3r#^K*»6^fE^3. 0 kg/cm 
2 . 0 O'CT'4 . 8B#HS£ *K» 
«8 4 O^f 'J ^df y7D y h y 7 5 g 

[006 1 3 Hte^3 

hmw 1 1 m tmmz y*mm t ixm 
\vj y *> Ajwsmnwtuets n-r v 1 6 
8^y^^roh-^yh y^--;u (tiThy*-^ 

Bi:B&S-x) 28. 4 5';^^. 0. 5 05y^c7)fi4 
i«B$rttji^, mm 1 i: [5I«t LT To f 1^ y** is 
H*RiS*£E*3. Okg/crn! , RJSSSJK10 0°C 
T'2. 3*B«^S*fc. *SSff78^y^x7- 
otfu-yb y*-;U6 l gfr'tf tn/s. ^^tofiilfe 

mwmxmMxh^tz. tins* ya^op csb^sk 

ff-M80ll(Labchart 18011)^ 
y7-7JK7hy-XaS<0PLge 5//» 
Mixed-D^lW fh7t h'D7 7y5r?M?Sfc 

fefflV^«Eft«J:>J«fl) liMw/Mn (mm=F 
M. (Mn) (C*ff6SJI¥^4h?* (Mw) COSIJ^) = 

I. 0 3k»V^fl**Lfc. 

[0062] mmM4 

mmm 1 1 isi tmmz . 2 5 4 5 y *;ko7-o 

y 0 . 5 0 5 y t/i^«MiB *tta», 111101 

kg/cm' , RlCffiSl 0 0*C-C1 6B*ffM^S* 
fc. 7Ki?afffi2 0 0c7)^y^^7'DtP-y^-;n 
2 3g*>*#<bti/v:. i^t<^ttilfiSBM-Cilft-C*)o 

fc. 

[006 3] HM095 

Ute^i tRtust. yyn:yyi67 5y^fc«t 

^yyPh>-;U8 3 5 y^PSrfiffflL. 2. 5 5'J^ 

^f^K^J£SpE^3. Okg/cm' ,£lS&Jgl2 
CCT' 1 . 1 B*fia*-£ 1 2 * 
*is7afUyXV*-)\sl 8 1 g**t#4>flfc. Z<Dl 

Mm&&wmx'imxb-?t:. 
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[00643 mmw6 

T*EAT'£ o tz LtiSfSimm 1 OgBKiEflD I 
tz . Z nfcjfc&lz 1 5 0 5 'J ^E/UOXf- U y / »J 3 
£3. 0SU ; t;^l-xf-;|/-2, 2. 4, 4, 4- 

■fi/"(*A7 7-fe>) CflJ*3U5>. Fulkati 
K. J2lTi«*C) £ft&*. §f>^2. 0 kg/cm* 
<Og*£tt&*xf-l.yy;t*:/ FfciBSSBJ: DRtfJ 
B*E*4. Okg/cm! *«oJ:5tc|SIKWfcttl& 
U RCSS8 0'CT'2. 3^iaffi^S*fe. 
1 9 7 <r>XV**is^VVi;*-li,7 6 g#f§<c>*l 

[00 6 5] 

&ftM 1 1 m . 1 2 5 s u t/i^x* uy^y 

2.5$ y *Jl^j|ittA£ft&*. UttM 1 i: 

Okg/cm^ . RJSSJ^I OO-CT'2. 3B*ISIS-£$ 
*RSflll 84<O^U^^rf-V>> ? ^-^6 

[0066] Htt0V8 

H*S^ifc|5)tgat. l 25§ww)x+ws?v 
uy**^K32 1 syt^fcHSUOni*.. s&ias 

12 0-C. RfcEfll. lkg/cm! T'2. 3B#^a 

*i?a«3 o 3»jKy*^i/xf-vyj;*- 

[00 67] HS601J9 

A£5 0Sy%Jl4Sj:tfMKB£0. 5 05y*Mfc& 

* v h £aawfc**vF*i«» l . Efc»*Ea 4 . 0 k 

g/cmi 5rffio,J:-5tc. £J&ftKl 0 0°CT'2. 3B$ 
y ^x^-u- y h y 3f-;Wa^«c 5 9 g £>n 

coo68] mmmi o 

mm 6 1 III t RJSgffc 2 5 4 5 'J *>K0 h 'J ^ f- o- 
/UTn;\-yfcJ;t/0 .505 y t;K9Sii£A£{fc&*. 
$<->£2. Okg/cm! cogSSrttii*. x^yy 
**i/F*0a(0*6i:H*fcRffi«MEJj4. Okg/c 

2. 3l«OT£S-£fc. *K»B5 8 0OJKy**5''X 
f-uyhy*-/M7g#f#£>;hjt. 6fe 
OH*?* 1 ), fc. 
[00 69] mURIl 1 



Ute^ifcPitgaK. ioosy*;w)N. n* -x' 

;<f-/l/X?-uyx75yfcJ:tfO. 5 0 5 y t/kOftBSE 
£OT#E?J3. 0kg/cm' . Rfc&g. 1 0 

2. 3B$raa^-$-ti:^. ?mmm5 9 0(?>xv**isT 

Dtl/> v*-^ 6 9 g . Z <?> t> wtiiSfeS 

[0070] mtm 2 

usiw 1 1 m tmmz . 5 0 2 5 y ^ /n^y ?x y * 
y b-fr&xv 1 s y *H^>ttitA«rtta*, hmcti 

kHRtLtrDtl/m^KSRJWffiAS. 0 k 
g/cmi , RJSaUEl 0 0'CT'8. oi$bs-££-£ 
fc. *KSffl6 6 2^D^>-7 , otrvyTh53f- 
6 9 g fflH>tvk . £ ^ t <0{i2SfeSHMT-£SllT*$> 

[007 1 ] HJ60I1 3 

1 pi t^stc. mm 1 T»<>*ifciK y ^ 
td y h y 5 0 s y =e )va xvtmA* 0 . 

4 2 5 y HffiCTl fc|5j«tcTnh'ky^4f 

>-h'SrSJ£SfE^3. 0 kg/cm* s £Jft&£10 0 
'C-C'4 . 8 B$[Sa^-§ itt: . tKKMI 7 8 tf)#y v 
ro y b y ^--;i/ 8 4 g *«f# ^ix/c . d <r> t oti* 

[007 2] mmmi4 

mm 6 k n t we»k 2 0 $ y t/uo 2 - ^7 h ->v 

b 1 0m I^h;wxyij < j:tf2. OSy^/UOl-te 
rt-r^/P-2, 2. 2-h'J^- (y^f-/l/7*$ 
/ ) *X7 r-tf y C-fb^ ( 3 ) F 1 u k aft®, 
m&Dt?Z>. 3 Srftji^, 8tt2kg/cm« «B 

B*E*4. 0kg/cm! **oJ:atiaKCWK«lfr 
U R^fflJg8 0'CT-2 4B#iaa-^§-fr/c. tKK«I 
5. 8^y^>-x^^y^y^-/l/l 9 2g##£> 

[0073] tami 

mumi bmuwz. i^;uio^y-feyyfcj:^2S 
y^coirh^yf-^ry^-^Ah b'D^jfvh'co^ 
^y-/w»a ( 1 o*ft%) ^ttji^i 1 o-c^lm 

|!I«tcrutVy^^HlrRSB#ff^3. Okg/c 

n»2 . oo*c-c3 6i*ra*^§-ii-, -?-^5 
r5y«* { LT^Jt„ zohcocDTmmmiii 1 oo-c- 

J>0, JRft{±l 5 3gT'J>->*:. 
[0074] it«0H2 

xttM 1 1 n mmz . wtw3 t^v^ h y *-^b 

$-106 5y ; t;PfcJ:t/l. 9 5 y-t/WO-rh^f-^ 

ry^x^AhHo^-df^Hioy^y-^fjg ( l oa 
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^K2rK^E^j3. Okg/cra' . £J£i&gl0 0 

•cc9^a^-$-ti:, -e^5s*rai 50 -cum us 
yhy:t-/Wi, rsy^jyc^'L-o^,, -rococo 

1 1 0 X'h 0 » JRftii 5 6 g 
[0 0 7 5] JtiSM3 

*»W6fcHtRJHMc. 4 2 5 5 'J*;U0HJ**n 
-^To^yis^m . 8 S 11^^02 , 4, 6-hO 
( i JX+}V7$.SX 3 }r>V) 7iy-/MDMP-30i 
*») £tt&*. S6fc2kg/cm* og*&tta 

E7J4. 0 kg/cm* £«oJ:3fciafcWfctt»U 
aSfflS8 0-CT-l 2lfflMte3-ltfc. -e^9 0*CtC 
ft^U 2, e-y-tert-W-p-?^/- 
;P4 5 10ml ^.X*y-/K:*!*U:i8» 

*y:t*xx^yhy:*-/M±. rsxom^LT 

VVfc. £<0iW5#^MB±6 4 7-C*"J\ JRS(±6 7 
gT&ofc. J^*)^m~14fcJ:l)fJHRWl~3 

[00 76] IdtMl 5 

mm 6 1 n«(OS^KJGHic. 2 5 4 5 U W<?)7 'J 
■fc 'J y fc 0 . 5 0 $ 'J f/WMiA fcffii*, 7n tv 
>'**£'F100gtjiJ&4fiEft3. Okg/cm^ff 

"CC2 0^BBI^S*t. »:W30MlOmmHg 

*^^K80gSrR^fE^j4. Okg/crn 2 fiff££ 
«o J: -5 fc:|SKWt:ffi*& USrfl* <•> . 1 0 0 °CX' 

1 5BMM£S-£fc. *««3 04MBI1 OramHgCS 

fc. fcfijMrttMWSWIsW^ y 1 9 2 g 

ftS^fWidf 'J 7d euy** ^ K t y xf-ix y 

y >x y v-xf - u y h y ;+-;ut'& 

ft. 

[00 77] UteWl 6 

££t^ y * y 7n £ l^ y * y v-xf-v y b y * 
-^9 6g£tt2=*. Clftfc:||tX7*otri^y^vH4 
9g£5tJ£lBfE73 3. 0kg/cm' f9ft£«Oj:3fc 

ia*wttti&u=flr36 f 4>. rasi&si i oTrt'2ot$raa 

3 0^131 0ramHgl:fi-5^. ft 

wsm-cntEtm iftmiz m&t x*m uc . sfeis 

HflT'iim<7)?gf*:<7)7'D -y 1 4 4 gtffffefl 

. *8Sfite 1 4 7 X'h i It . -I ?>7o y 7 
(i, ^yrotruysf^K, ^yxf-wyjr^fvHfc 
«fc tA* 'J 7 n t U y x K <07"d -y 9 & Z Oflltctt 



1:1: 1<7)$]£ (*7Hk) T#^-Ky^xratf 
W y v-xf-u y,-K y ^rn visynhV* 
-)vx-hh. 

[0078] mwm 1 7 

■fe'x^AJgT'ftft 1 . 1,3, 3— rVJXWff-iV 

r$y f-yxthyx (s^f-zi/rsy ) W7t7- 
'jfyrsy)^?*-^ b*yn (irFB4$SE 

fc-fft) ££«U:. #2315Is£3s£gfS Lfc 3 0 0 m 
1 (Di-xyyxaiz^ ±s£X"&&lt: 1 0 S ytjuo* 
X7T-tfx<7i»,Jai:5 0nil<0b;WxyfeJ:^l 1 6g 
corotVy^^HSrtta^, £J£i&g£3 5-4 0 
°C<y}jEli££*> 2 0B*iafi£3-£fc. rtSfeS: 5 0ml 

cniM%c?>mi*®mx'2\3\m h/mymmm 
*-;n i 2 g*it#4>fifc. ciot^i, ssfsawre 

[0079] mMffl 1 8 

■e-VMt&toX'h stert- 7f-jur $ y h y x 
(hyx (^f/i'Tsy) ^xy^-^xij^yrsy] 

SfllLfc3 0 0m 1 cr>i-A7 7Aat,z. JJET^KLfc 
1 05'J ; E^^7T-fe-7^t 50m lcOh^X 

yfc^m 1 6g<^7otvy5rjfvh*S:tta^, rie 

za^Sr 3 5-4 0'C<7)®H£&*> 2 0^ra*-&S^. 

5is6^ 1 7 1 mkmum* . 5 . 6 <z>* 

y^Jfv-7Dtl^y^yjJ--;H 0 8g*^#f>il^„ ; 

[00803 mmmi 9 

HEStMlfcHtRJSSt. 2 54$y^;K0^^7-;P 
to. 5 0 5 y */K?Dtt«E SrttE^, Itftft 1 k Htt 
(ctTrah'l^y^^HS:RJSB*E7J3. OKg/c 
m2. REffiSl 0 0-C-C'l 6B«B«^$-*t. 
A 1 7 0 'J Jf^r i^7n tTlx y * J it-)V 8 5 g 
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'J -fe U y t ±MX"&tiLLfi: 0 . 5 0 5 'J t;KO 
*X7r-fe'x^A^$:ttii^, ntmi bfflmt,ZlX7 
oei/y^vh'^RZ5B#E7)3. OKg/cm'.R 
fwSJg 1 0 O'C-C 1 9 BtjBm&Zitt:. yKK»3 4 2 
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-;noi gfctt&», iiitst^roei/y^^F 
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J: * y 7*d t u- y** i/ HcoyD y^Src: <o«ctt 
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u y# y ^xfi/y^ y yo h y # 
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